Solution structure of prokaryotic ribosomal protein S17 by high-resolution NMR spectroscopy.
The solution of a primary 16S rRNA-binding ribosomal protein, S17, was investigated by two- and three-dimensional homonuclear and heteronuclear magnetic resonance spectroscopy. Almost complete chemical shift assignments for the 1H, 15N, and 13C resonances have been obtained. The NMR data have been rigorously analyzed using a combination of distance geometry, back-calculation, and simulated annealing refinement techniques, and a high-resolution three-dimensional structure has been deduced. The protein consists of a single twisted antiparallel beta-pleated sheet with Greek-key topology. The five beta-strands are connected by extended loops that are flexible compared to the beta-sheet core structure and appear not to adopt one definite conformation in solution. Two of these loops contain many of the residues that have been implicated in binding ribosomal RNA. The location and distribution of these residues and other positively charged side chains on the protein surface suggest an interaction with two distinct regions of ribosomal RNA.